Chemical context
Hydrazides and hydrazones are important synthons for several transformations and have gained importance because of their various biological and clinical applications (Narasimhan et al., 2010) . Benzohydrazide derivatives containing an azomethine (-NHN CH-) group have been reported to possess diverse biological activities such as antitumor (Xia et al., 2007; Kumari & Bansal, 2018) , antioxidant (Aziz et al., 2014) , antitubercular and antimicrobial (Maheswari & Manjula, 2015) and -glucosidase inhibition (Taha et al., 2015) activities. The interesting biological activities of benzohydrazides led us to synthesize several benzohydrazides to study their bioactivities Horkaew et al., 2011; Chantrapromma et al., 2016) , including the title compound (I), which was found to exhibit antioxidant activity with an IC 50 value of 0.035 AE 0.004 mM (ascorbic acid used as the reference standard; Thaipong et al., 2006) and -glucosidase inhibitory activity with an IC 50 value of 0.014 AE 0.001 mM (acarbose as the reference standard; Bachhawat et al., 2011) .
Structural commentary
The title hydrazide derivative, (I), consists of a 4-hydroxyphenyl ring, a 3,4-dihydroxyphenyl ring and a hydrazide (C O)-(NH)-N (CH) connecting bridge (Fig. 1) . The C6-C7, C7-N1 and C8-C9 bond lengths of 1.4861 (15), 1.3385 (17) and 1.4584 (16) Å , respectively, confirm their single-bond character, whereas the C7 O2 and N2 C8 bond lengths of 1.2403 (15) and 1.2738 (17) Å , respectively, confirm the presence of the double bonds. The sp 2 -hybridized character of atoms C7 and C8 is further supported by the bond angles C6-C7-N1 [116.49 (11) ] and N2-C8-C9 [120.86 (12) ]. The bond lengths and angles of the central hydrazide connecting bridge are consistent with those in related structures Chantrapromma et al., 2016) . The molecule exhibits an E configuration with respect to the azomethine C N double bond. As the torsion angle C6-C7-N1-N2 [À177. 33 (10) ] and C7-N1-N2-C8 [À174. 98 (12) ] are both in an anti-periplanar conformation, the overall conformation for the hydrazide connecting bridge is almost planar. Furthermore, the 4-hydroxyphenyl and 3,4-dihydroxyphenyl rings are also coplanar to the corresponding azomethine and carbonyl double bonds, with torsion angles N2-C8-C9-C10 [À0. 76 (19) ] and C5-C6-C7-O2 [À1. 18 (19) ] both in a syn-periplanar conformation. Those torsion angles result in an overall flat shape of the title compound with the dihedral angle between the terminal benzene rings being 9.18 (6) .
Supramolecular features
In the crystal, molecules are linked by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds (Table 1) into a three-dimensional network. Molecules are connected into infinite chains along [101] through an O4-H1O4Á Á ÁO1 iii hydrogen bond and those chains are further connected into two-dimensional plates parallel to the ac plane via N1-H1N1Á Á ÁO3
i and O1-H1O1Á Á ÁO2 i hydrogen bonds with an R 2 2 (18) ring motif ( Fig. 2a  and 3a ; symmetry codes as in Table 1 ). Those plate are interconnected via an O3-H1O3Á Á ÁO2
ii hydrogen bond with an R 2 2 (20) ring motif, forming a three-dimensional network ( Fig. 2b and 3b ; symmetry code as in Table 1 The molecular structure of the title compound with the atom-labelling scheme and displacement ellipsoids at the 50% probability level.
both aromatic rings with Cg1Á Á ÁCg2 iv = 3.6480 (8) Å and Groom et al., 2016) using (E)-N 0 -benzenylidene-4-hydroxybenzohydrazide as the reference moiety resulted in 31 structures with different substituents at the benzylidenyl ring. The different substituent (R) together with selected torsion angles, 1 (C5-C6-C7-O2), 2 (C6-C7-N1-N2), 3 (C7-N1-N2-C8) and 4 (N2-C8-C9-C10) as shown in Fig. 4 , and the dihedral angle between the terminal aromatic rings are summarized in Table 2 . The torsion angles 2 and 3 are anti-periplanar (151. 7-179.8 ), showing that the hydrazide connecting bridges are nearly planar. As for the torsion angle 4 , all structures adopt a synperiplanar conformation (0.6-19.6 ). Similar to the title compound, the 1 torsion angles for most of the structures are syn-periplanar (2.0-29.1 ). However, there are three outliers (CEDBAQ, HUCWOS and PAQJID) whose 1 torsion angles are syn-clinal (34.9-50.9 ). By comparing the dihedral angles, the structures can be divided into planar compounds (dihedral angle = 2.5-29.3
) and non-planar compounds (dihedral angle = 30. 5-77.3 ). In general, as the hydrazide-connecting bridges are nearly planar, relatively flat 1 and 4 torsion angles are observed in the former compounds, while relatively twisted 1 and 4 torsion angles are observed in the latter.
Synthesis and crystallization
The title compound (I) was prepared by dissolving 4-hydroxybenzohydrazide (2 mmol, 0.30 g) in ethanol (10 ml). A solution of 3,4-dihydroxybenzaldehyde (2 mmol, 0.28 g) in ethanol (10 ml) was then added to the reaction. The mixture was refluxed for 6 h and the white solid of the product that appeared was collected by filtration, washed with ethanol and dried in air. Colourless single crystals of (I) were obtained after recrystallization from methanol at room temperature for several days.
M.p. 572-573 K. UV-Vis (MeOH) max 213, 327 nm; FT-IR (KBr) (cm (Subashini et al., 2012) 4-chlorophenyl 26.1 À174.4 166.6 À8.9 5.8 CECZUH (Subashini et al., 2012) 4-bromophenyl 25.6 À174.9 169.0 À7.2 9.8 ESOTUD (Chantrapromma et al., 2016) 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . C-bound H atoms were positioned geometrically (C-H = 0.93 Å ) and refined using a riding model with U iso (H) = 1.2U eq (C). All O-and N-bound H atoms were located in a difference-Fourier map and refined freely [O-H = 0.80 (2)-0.88 (2) Å and N-H = 0.87 (2) Å ]. Computer programs: APEX2 and SAINT (Bruker, 2012) , SHELXS97 (Sheldrick, 2008) , SHELXL2013 (Sheldrick, 2015) , Mercury (Macrae et al., 2006) and PLATON (Spek, 2009).
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Acta Cryst. program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015) ; molecular graphics: SHELXL2013 (Sheldrick, 2015) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL2013 (Sheldrick, 2015) and PLATON (Spek, 2009).
(E)-N′-(3,4-Dihydroxybenzylidene)-4-hydroxybenzohydrazide
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
